Autotrophically grown cells of Chlorella pyrenoidosa (211-8b) were starved 3 to 4 days in darkness, flashes of blue light, or flashes of red light. The blue flashes were sufficient to maintain the maximal rate of light-stimulated oxygen uptake during short term experiments. However, after 24 hours, the respiration rate in red flashes was equal to, or greater than, The current experiments attempted to answer the following questions concerning the composition of starved C. pyrenoidosa exposed to 5-sec flashes of light: (a) Is the protein concentration of cells exposed to blue flashes greater than that of cells exposed to red flashes as expected from the continuous light data (9-11)? (b) Does the prolonged stimulation of oxygen uptake after a 5-sec flash of blue light correspond to destruction of a blue-absorbing pigment? (c) Is the respiration rate after a long sequence of blue flashes greater than that after a correSupported by National Science Foundation Grant GB-7663. (1, 2, 17, 18) . The cells were harvested by centrifugation and resuspended in Knops pH 6.0 without micronutrients, iron, or citrate. For electrode measurements of oxygen uptake, the cell volume was adjusted to 50 ,ul cells/ml. For extraction, the cell volume was adjusted to 100 ,1l cells/ ml.
observed that after 30-sec exposure of Chlorella pyrenoidosa to 14CO2, the specific activity of the amino acid fraction was 70% higher in blue light. Similar observations were made by Hauschild et al. (7, 8) and Krotkov (15) . Hauschild et al. (8) were able to prove that the effect of blue light on '4C incorporation persisted when blue light was given to dark-adapted C. vulgaris prior to exposure to "4C. Kowallik (9) (10) (11) The current experiments attempted to answer the following questions concerning the composition of starved C. pyrenoidosa exposed to 5-sec flashes of light: (a) Is the protein concentration of cells exposed to blue flashes greater than that of cells exposed to red flashes as expected from the continuous light data (9) (10) (11) blue glass filter. The broad band of blue light isolated with this combination ranged from about 340 to 550 nm with a peak at 435 nm, which effectively encompassed the action spectrum for blue light-stimulated oxygen uptake (12) (13) (14) 19 5. Extraction. Duplicate dry weights were measured on two 5-ml aliquots of the 100 ,ul/ml suspension. Pigments were extracted from 25 ml of the 100 ,ul/ml suspension by dropwise addition to 500 ml of boiling 95% ethanol. The pigments were transferred to diethyl ether and chlorophyll content was estimated from absorbance measurements (21) . An aliquot of 30-ml ether extract was saponified for 15 min at room temperature by 15 ml of 30% methanolic KOH (5). Total blue absorbance was monitored at the maxima (419, 442, and 449 nm). The sediment after ethanol extraction was suspended in 200 ml of 0.1 N NaOH and extracted for 30 min at 100 C. Extracted protein was measured (3, 16) on the NaOH extract and the ethanol extract. The harsh extraction with NaOH was necessary to obtain reproducible values.
RESULTS AND DISCUSSION
Oxygen uptake excited by 5-sec flashes of broad-band blue light saturated at about 1000 ,uw cm2 (Fig. 1) . The corresponding curve for monochromatic 469 nm light saturated at about 1.5 X 10' einstein cm-2 sec' (380 _w cm-2) (19) . A single flash of the 275-yuw cm-2 blue light used on the culture flasks stimulated oxygen uptake about 50% of the maximal response shown in Figure 1 .
A short series of repetitive flashes of 275-/w cm2 blue light produced a maximal rate of oxygen uptake (Fig. 2) . The corresponding response to flashes of 275 _w cm2 red light is also shown in Figure 2 . Consequently, at the intensities and short sequence used, red light produced no significant rate of lightstimulated oxygen uptake, while repeated flashes of 275-,mw cm-2 blue light yielded a maximal rate of light-stimulated oxygen uptake. However, it is shown below (Table II) that the rate of respiration was greater after a long sequence of red flashes.
The results of the extractions are summarized in Table I (9) .
Total carotenoid (plus any other nonsaponifiable yellow pigments) absorbance at the 442 nm peak was not significantly affected by any of the culture conditions. The shape of the absorbance spectrum of the nonsaponifiable pigments was altered significantly by starvation but only slightly. This unexplained, small shift toward shorter wavelength-absorbing pigments persisted without significant change when the cells were exposed to red or blue flashes. No significant differences were evident upon thin layer chromatography (6, 20) . Perhaps the Figure 2 may be misleading.
Plant Physiol. Vol. 47, 1971 (Fig. 2) , the flask exposed to red flashes had a higher rate after 24-hr exposure to flashes. After 48-hr exposure, the respiration rate was the same in red or blue flashes. However, the rate in flashes was considerably greater than the rate in darkness. This higher rate in flashes cannot be explained simply by substrate produced during the flashes. The dry weight per unit cell volume was less in flashes than in darkness, implying additional material loss in flashes. The results in Table II are consistent with nearly equal dry matter loss in red or blue flashes and less dry matter loss in darkness (Table I) .
The respiratory quotient was 1.11 + 0.19 after exposure to blue flashes for 0 to 72 hr, 0.93 0.07 after exposure to red flashes for 0 to 72 hr, and 0.98 + 0.22 in darkness. There was no apparent trend in respiratory quotient with time. Using the two-tailed t-test, these means are not significantly different (P > 0.10). Consequently, the scatter is too great to provide confirming evidence for greater organic acid synthesis in blue light (4, 7, 8, 15) and greater net protein utilization in red flashes (Table I ). Table I , one can estimate that 63 % of the light-stimulated decrease in dry weight was due to protein utilization in red flashes. In blue flashes, there was no significant net utilization of protein even though the light-stimulated decrease in dry weight was almost the same as in red flashes.
SUMMARY From
No detectable pigment absorbance changes were attributable to red or blue flashes.
Blue flashes stimulated oxygen uptake of dark-adapted cells initially; but after 24-hr exposure, the respiration rate in red flashes was greater than, or equal to, the rate in blue flashes.
